LC/MS lipid profiling from human serum: a new method for global lipid extraction.
Over the last decade, technological advances have improved the sensitivity and selectivity of LC/MS analyzers, providing very efficient tools for lipidomics research. In particular, the nine lipid classes that constitute 99 % of the human serum lipidome (sterols, cholesteryl esters, phosphocholines, phosphoethanolamines, sphingomyelins, triacylglycerols, fatty acids, lysophosphocholines, and diacylglycerols) can be easily detected. However, until today there has not been a unique technique for sample preparation that provides a satisfactory recovery for all of these nine classes together. In this work, we have developed and validated a new one-phase extraction (OPE) method that overcomes this limitation. This method was also compared with the gold standard lipid extraction methods such as Folch, Bligh & Dyer, and recently developed methods with methanol and methyl-tert-butyl ether. Results demonstrate that the mixture of methanol/chloroform/MTBE (MMC) provides a recovery very close to 100 % for all nine lipid classes of the human serum investigated. For this extraction method, 100 μL of human serum is incubated with 2 mL of the solvents mixture, then vortexed and centrifuged. For its simplicity of execution, rapidity, reproducibility, and the reduced volume of sample required, this method opens the door to the use of human serum lipid profiling for large-scale applications in scientific research and clinical trials.